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DESCRIPTION 



STEERING APPARATUS FOR VEHICLE 

Technical Filed 

The present invention relates to a steering 
apparatus for a vehicle. 

Background Arts 

In the prior art , a steering column integrally 
formed with a swelling portion is molded of a steel 
pipe by plastic working, etc., and side faces of the 
swelling portion are formed with round holes or 
elongate holes for adjusting a column position, 
through which a fastening bolt of a clamp mechanism 
is inserted. With this configuration, the swelling 
portion having the column position adjusting round 
holes or elongate holes takes a closed sectional 
structure integral with the steering column. 
Accordingly, the steering column itself can be given 
high rigidity, and it is possible to reduce 
manufacturing costs (a material cost, a working cost 
and an assembling cost) and a weight as well (e.g., 
Japanese Patent Application Laid-Open Publication No. 
8-276852 and Japanese Patent Application Laid-Open 
Publication No. 10-7003). 
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Note that the present applicant discloses, in 
preceding Japanese Patent Application No. 2001-238198, 
a hydroform process as a working method that a die 
assembly accommodates a thin-wall steel pipe, an 
5 interior of the steel pipe is filled with pressure 
water or oil, and the steel pipe is formed in a 
desired configuration by swelling the steel pipe. 
This method in the preceding application has 
advantages of enabling a compact design because of 

10 having no welding portion in the case of 

manufacturing a member taking a closed sectional 
structure by welding after press molding, exhibiting 
excellency of strength and rigidity, and reducing a 
working cost and a weight as well. 

15 Further, in a telescopic type steering apparatus 

disclosed in Japanese Patent Application Laid-Open 
Publication No. 8-276852, a steering column is 
constructed such that, at a front side end thereof 
with respect to a vehicle body, a hinge bracket fixed 

20 to the column is secured by a hinge pin to a vehicle 
body side lower bracket, and at a middle portion of 
the steering column a distance bracket fixed to the 
column is secured to the vehicle body by a fastening 
bolt through a vehicle-body- side tilt bracket taking 

25 substantially an L-shape as viewed from a side. 

These bracket members (the hinge bracket and the 
distance bracket) fixed to the column are 




manufactured separately from the steering column and 
fixed to the steering column by welding, caulking, 
(or clinching) etc. when assembled. 

Moreover, in a steering apparatus disclosed in 
5 Japanese Patent Application Laid-Open Publication No. 
2000-53001 (FIG. 9), wires leading to switches of a 
winker, a wiper, a light, a horn, an ignition, etc. 
are bundled and thus accommodated in a harness in 
order to prevent a contact failure caused by 

10 vibrations, etc. when performing a tilt adjusting 

operation as well as a telescopic position adjusting 
operation and when traveling. This harness is fixed 
to the steering column via a harness fixing bracket 
by use of a clip, etc.. 

15 In the former case, however, the column position 

adjusting round or elongate hole formed in the 
swelling portion of the steering column is simply 
holed by a general type of working method, and a 
peripheral edge of this round or elongate hole is 

20 formed as an open end. 

As a result, particularly in a telescopic 
structure requiring the elongate hole, a considerable 
degree of surface rigidity (flexural rigidity) of the 
periphery of the elongate hole at the swelling 

25 portion is not acquired, and a low level of the 

surface rigidity (flexural rigidity) of the swelling 
portion is a point that raises much concern. 
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Moreover, the peripheral edge of the elongate 
hole is the open end, and, because of the low surface 
rigidity (flexural rigidity) of the swelling portion, 
there is no alternative but to adopt a complicated 
5 machining method such as milling, etc. by way of a 
boring work method. 

Still further, in the latter case, the hinge 
bracket, the distance bracket and the harness fixing 
bracket, which are fixed to the steering column, are 

10 manufactured separately from the steering column and 
welding, caulking (or clinching), etc. are adopted 
when assembled. Hence, there are increased the 
manufacturing costs (the material cost, the working 
cost and the assembling cost) and the weight of the 

15 steering column. 

Disclosure of the Invention 

It is an object of the present invention, which 

was devised under such circumstances , to provide a 
20 steering apparatus for a vehicle that is capable of 

reducing the number of components by increasing 

rigidity of a steering column itself. 

To accomplish the above object, a steering 

apparatus for a vehicle according to one aspect of 
25 the present invention comprises an upper bracket 

which is fixed to a rear side portion of a vehicle 

body and includes a pair of opposed flat plate 
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portions formed with first holes opposed to each 
other and separated from each other, a lower bracket 
which is fixed to a front side portion of the vehicle 
body and includes a pair of opposed flat plate 
5 portions formed with second holes opposed each other 
and separated from each other, a steering column 
rotatably supporting a steering shaft, a first 
support member held between the opposed flat plate 
portions of the upper bracket, formed with a first 

10 support hole facing the first hole and supporting the 
steering column, a second support member held between 
the opposed flat plate portions of the lower bracket, 
formed with a second support hole facing the second 
hole and supporting the steering column, a first 

15 support mechanism for supporting the steering column 
on the upper bracket via the first hole of the upper 
bracket and via the first support hole of the first 
support member, and a second support mechanism for 
supporting the steering column on the lower bracket 

20 via the second hole of the lower bracket and via the 
second support hole of the second support member, 
wherein the steering column is integrally formed with 
the first support member and the second support 
member, the first support member is integrally formed 

25 with a first swelling portion having a pair of side 
portions that respectively press-abut on the pair of 
opposed flat plate portions of the upper bracket, and 
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the second support member is integrally formed with a 
second swelling portion having a pair of side 
portions that respectively press-abut on the pair of 
opposed flat plate portions of the lower bracket. 
5 Further, a steering apparatus for a vehicle 

according to another aspect of the present invention 
comprises an upper bracket fixed to a rear side 
portion of a vehicle body and including a pair of 
opposed flat plate portions formed with first holes 

10 opposed each other and separated from each other, a 
lower bracket fixed to a front side portion of the 
vehicle body and including a pair of opposed flat 
plate portions formed with second holes opposed each 
other and separated from each other, a steering 

15 column rotatably supporting a steering shaft, a first 
support member held between the opposed flat plate 
portions of the upper bracket, formed with a first 
support hole opposing the first hole and supporting 
the steering column, a second support member held 

20 between the opposed flat plate portions of the lower 
bracket, formed with a second support hole opposing 
the second hole and supporting the steering column, a 
third support member for supporting a harness member 
between the first support member and the second 

25 support member, a first support mechanism for 

supporting the steering column on the upper bracket 
via the first hole of the upper bracket and via the 



- 7 - 



first support hole of the lower bracket, and a second 
support mechanism for supporting the steering column 
on the lower bracket via the second hole of the lower 
bracket and via the second support hole of the second 
5 support member, wherein the steering column is 

integrally formed with at least two support members 
among the first support member, the second support 
member and the third support member, the first 
support member is integrally formed with a first 

10 swelling portion having a pair of side portions that 
respectively press-abut on the pair of opposed flat 
plate portions of the upper bracket, the second 
support member is integrally formed with a swelling 
portion having a pair of side portions supported 

15 respectively via a hinge device on the pair of 

opposed flat plate portions of the lower bracket, and 
the third support member is integrally formed with a 
third swelling portion having a third support hole 
for fixing a support member that supports the harness 

20 member. 

Still further, in the steering apparatus for the 
vehicle according to the present invention, it is 
preferable that the third support member is formed on 
the first swelling portion, formed extending toward a 

25 front side of a vehicle body, of the first support 
member . 

Yet further, in the steering apparatus for the 
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vehicle according to the present invention, it is 
preferable that a protruded portion protruding inward 
along the whole of the first support hole is formed 
along a peripheral edge of the first support hole. 
5 Moreover, in the steering apparatus for the 

vehicle according to the present invention, it is 
preferable that the first hole of the upper bracket 
is an elongate hole for adjusting a tilt position, 

the second support mechanism is a hinge mechanism 

10 for rotatably supporting the steering column, and the 
first support mechanism holds and fixes the first 
support member between the pair of opposed flat plate 
portions of the upper bracket, or releases the first 
support member to enable the steering column to move. 

15 Furthermore, in the steering apparatus for the 

vehicle according to the present invention, it is 
preferable that both of the first support hole of the 
first support member and the second support hole of 
the second support member are elongate holes for 

20 adjusting a telescopic position of the steering 
column . 

A steering apparatus for a vehicle according to a 
further aspect of the present invention comprises a 
steering column for rotatably supporting a steering 
25 shaft, and a vehicle-body-rear-sided bracket and a 

vehicle-body-front-sided bracket, fixed to a vehicle- 
body-sided strengthening member, for supporting the 
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steering column, wherein the steering column is 
integrally formed with a plurality of swelling 
portions and is supported on the vehicle-body-rear- 
sided bracket and/or the vehicle-body-front-sided 
5 bracket via the swelling portions . 

Brief Description of the Drawings 

FIG. 1A is a side view of the whole of a tilt 
adjusting type steering column apparatus according to 

10 a first embodiment of the present invention; FIG. IB 
is a sectional view taken along the line A-A in FIG. 
1A, as well as being a sectional view of a steering 
column, of which a swelling portion takes an integral 
closed sectional structure, in the tilt adjusting . 

15 type steering column apparatus for the vehicle 

according to the embodiment of the present invention; 
FIG. 1C is a sectional view taken along the line B-B 
in FIG. 1A, as well as being a sectional view of the 
steering column, of which a support bracket portion 

20 takes an integral closed sectional structure, in the 
tilt type steering column apparatus for the vehicle 
according to the embodiment of the present invention; 

FIGS. 2A, 2B and 2C are views each showing a 
structure of only the steering column in FIGS. 1A, IB, 

25 and 1C; 

FIG. 3A is a side view showing the whole of a 
tilt/telescopic position adjusting type steering 
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column apparatus for the vehicle according to a 
second embodiment of the present invention; FIG. 3B 
is a sectional view taken along the line A-A in FIG. 
3A, as well as being a sectional view of a steering 
5 column, wherein a swelling portion of the 

tilt /telescopic adjusting type steering column 
apparatus for the vehicle according to the embodiment 
of the present invention takes an integral closed 
sectional structure; FIG. 3C is a sectional view 

10 taken along the line B-B in FIG. 3A, as well as being 
a sectional view of the steering column, wherein a 
support bracket portion of the tilt / telescopic 
adjusting type steering column apparatus for the 
vehicle according to the embodiment of the present 

15 invention takes an integral closed sectional 
structure ; 

FIGS. 4A, 4B and 4C are views each showing a 
structure of only the steering column in FIGS. 3A, 3B 
and 3C; 

20 FIG. 5 is a side view showing the whole of a tilt 

adjusting type steering column apparatus for the 
vehicle according to a third embodiment of the 
present invention ; 

FIG. 6A is a sectional view taken along the line 

25 A-A in FIG. 5, as well as being a sectional view of a 
steering column, wherein a swelling portion of the 
tilt/telescopic adjusting type steering column 
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apparatus for the vehicle according to the embodiment 
of the present invention takes an integral closed 
sectional structure; FIG. 6B is a sectional view 
taken along the line B-B in FIG. 5, as well as being 
5 a sectional view of a support bracket portion of the 
tilt/telescopic adjusting type steering column 
apparatus for the vehicle according to the embodiment 
of the present invention; FIG. 6C is a sectional view 
taken along the line C-C in FIG. 5 # as well as being 

10 a sectional view of a steering column, wherein a 
swelling portion for fixing a harness of the tilt 
adjusting type steering column apparatus for the 
vehicle according to the embodiment of the present 
invention takes an integral closed sectional 

15 structure ; 

FIG. 7 shows a side view of a tilt adjusting type 
steering apparatus for a vehicle according to a 
fourth embodiment of the present invention; 

FIG. 8 shows a side view of the whole of a tilt 

20 adjusting type steering apparatus for a vehicle 
according to a fifth embodiment of the present 
invention ; 

FIG. 9A is a sectional view taken along the line 
C-C in FIG. 8, as well as being a sectional view of a 
25 steering column, wherein a swelling portion of the 

tilt adjusting type steering column apparatus for the 
vehicle according to the embodiment of the present 
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invention takes an integral closed sectional 
structure; FIGS. 9B - 9E are sectional views of a 
steering column, wherein a swelling portion of the 
tilt adjusting type steering column apparatus for the 
5 vehicle with a harness fixed by use of pieces of 

metal fittings taking a variety of configurations, 
takes an integral closed sectional structure; and 

FIG. 10A shows a side view of a tilt adjusting 
type steering column apparatus for a vehicle 

10 according to a sixth embodiment of the present 

invention; FIG. 10B is a sectional view taken along 
the line A- A in FIG. 10A, as well as being a 
sectional view of a steering column, wherein a 
swelling portion of the tilt adjusting type steering 

15 column apparatus for the vehicle according to the 

embodiment of the present invention takes an integral 
closed sectional structure; FIG. 10C is a sectional 
view taken along the line B-B in FIG. 10A, as well as 
being a sectional view of a support bracket portion 

20 of the tilt adjusting type steering column apparatus 
for the vehicle according to the embodiment of the 
present invention; FIG. 10D is a sectional views 
taken along the line C-C in FIG. 10A, as well as 
being a sectional view of a steering column, wherein 

25 a harness fixation swelling portion of the tilt type 
steering column apparatus for the vehicle according 
to the embodiment of the present invention takes an 
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integral closed sectional structure. 

Embodiments of the Invention 

A steering apparatus for a vehicle according to 
5 each embodiment of the present invention will 
hereinafter be described with reference to the 
drawings . 

( First Embodiment ) 

FIG. 1A is a side view of the whole of a tilt 

10 type steering column apparatus according to a first 
embodiment of the present invention. FIG. IB is a 
sectional view taken along the line A-A in FIG. 1A, 
as well as being a sectional view of a steering 
column, of which a swelling portion takes an integral 

15 closed sectional structure, in the tilt type steering 
column apparatus for the vehicle according to the 
embodiment of the present invention. FIG. 1C is a 
sectional view taken along the line B-B in FIG. 1A, 
as well as being a sectional view of the steering 

20 column, of which a support bracket portion takes an 

integral closed sectional structure, in the tilt type 
steering column apparatus for the vehicle according 
to the embodiment of the present invention. FIGS. 2A, 
2B and 2C are views each showing a structure of only 

25 a steering column 1 in FIGS. 1A, IB, and 1C. 

Referring to FIGS. 1A through 1C and FIGS. 2A 
through 2C , the tilt type steering apparatus for the 
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vehicle according to the first embodiment of the 
present invention includes a tilt adjustable steering 
column (which will hereinafter be simply termed a 
steering column) 1 for the vehicle, wherein a 
5 steering shaft 2 Is rotatably supported within the 
steering column 1 through a bearing ( unillus trated ) 
provided along an inner peripheral portion of the 
steering column 1, and an unillus trated steering 
wheel is secured to an upper side end portion, on the 

10 rear side of the vehicle body, of the steering shaft 
2. In the first embodiment, the steering column 1 is 
made of a steel pipe material as a single piece of 
blank by integral molding based on a hydroform 
process which will be explained later on in a way 

15 that integrally forms a swelling portion 7 at a 

middle portion of the steering column 1 and a support 
bracket portion 14 at a lower side end portion, on 
the front side of the vehicle body, of the steering 
column 1 . 

20 To a central portion of the steering column 1 in 

a lengthwise direction a resilient member 3 taking 
substantially an L-shape as viewed in FIG. 1A # is 
fitted, thereby preventing the steering wheel from 
dropping down when releasing an operation lever 10. 

25 A tilt bracket 5 secured to the vehicle body, which 
is defined as an upper bracket, is fixed to an upper 
side portion on the rear side of the vehicle body. 
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The tilt bracket 5 includes a pair of horizontal 
portions 5a, 5a extending in a transversal direction 
of the steering column 1 and a pair of opposed flat 
plate portions 5b, 5b formed integrally with the pair 
5 of horizontal portions 5a, 5a, extending in up-and- 
down directions, and also extending in an axial 
direction on both sides of the steering column 1. 
The pair of opposed flat plate portions 5b, 5b are 
formed with a pair of tilt adjusting elongate holes 

10 (first bracket holes) 6, 6. The resilient member 3 
taking substantially the L-shape is held by hooking 
hook portions 3a, 3a of the resilient member 3 on 
hooking portion 5c, 5c of the tilt bracket 5 secured 
to the vehicle body. A lower portion 3b of the 

15 resilient member 3 abuts on a lower portion of the 
swelling portion 7 of the steering column 1. The 
resilient member 3 is provided with ring portions 3c, 
3c given a spring characteristic for sustaining the 
steering column 1 upward with these ring portions 3c, 

20 3c . 

A pair of flat side portions 7a, 7a, which are so 
supported by the vehicle-body- secured tilt bracket 5 
as to come into contact with the respective opposed 
flat plate portions 5b, 5b of the vehicle-body- 
25 secured tilt bracket 5, are integrally formed on the 
swelling portion (a first support portion) 7 formed 
integrally with the steering column 1. These flat 
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side portions 7a, 7a are formed with a pair of column 
support holes 8, 8 serving as first support holes. A 
fastening bolt 9 is, as a rectangular enlarged head 
portion 11 at the left end as viewed in FIG. IB 
5 engages with a leftward tilt adjusting elongate hole 
6 # therefore unable to rotate. A tapered nut 9a is 
screwed to the other side end of the fastening bolt 9 
outwardly of the right-side flat plate portion 5b, 
and the operation lever 10 is integrally fitted on 

10 the tapered nut 9a between this tapered nut 9a and 
the nut 9c fixed to an end of the fastening bolt 9, 
thus structuring a clamp mechanism 58. This clamp 
mechanism 58 adjusts a degree of fastening the 
opposed flat plate portions 5b, 5b via the bolt 9 

15 through a rotation of the nut 9a by the operation 
lever 10, and is a known mechanism as such. The 
clamp mechanism 58 may also be a mechanism including 
a cam mechanism. 

The lower side end portion, on the front side of 

20 the vehicle body, of the steering column is so 

supported on a vehicle-body- secured lower bracket 4 
as to be rockable (tiltable). The vehicle-body- 
secured lower bracket 4 is fixed to the vehicle body 
side, and includes a pair of horizontal portions 4a, 

25 4a extending in the transversal direction of the 

steering column 1 and a pair of opposed flat plate 
portions 4b, 4b formed integrally with the pair of 




horizontal portions 4a, 4a, extending in the up-and- 
down directions, and also extending in the axial 
direction on both sides of the steering column. The 
pair of opposed flat plate portions 4b, 4b are formed 
5 with a pair of bracket support holes ( second bracket 
holes) 4c, 4c. 

The lower end portion, on the front side of the 
vehicle body, of the steering column 1 is provided 
with a support bracket portion (second support 

10 portion) 14 formed integrally with the swelling 

portion 7 by a swelling work. The support bracket 
portion 14 is formed integrally with a pair of flat 
side portions 14a, 14a so supported as to come into 
contact with the respective opposed flat plate 

15 portions 4b, 4b of the vehicle-body- secured lower 

bracket 4. These side portions 14a, 14a are formed 
with a pair of support holes 16, 16 defined as second 
support holes. As shown in FIG. 2C, the support 
bracket 14 which is opened downward is rotatably 

20 supported on the vehicle-body- secured bracket 4 in 
such a way that hinge pins 15, 15 are inserted 
through the support holes 16, 16 and the support 
holes 4c, 4c (see FIGS. 1A - 1C). Each of the hinge 
pins 15 is inserted, with a washer 15a interposed, 

25 through the bracket support hole 4c and the support 
hole 16 of the side portion 14a of the support 
bracket 14, wherein one side end of the hinge pin 15 
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has an enlarged head portion directed outside, while 
the other end of the pin 15 is crushed to prevent its 
coming off. Thus, the tilt steering apparatus is 
constructed . 

5 In the tilt adjusting type steering apparatus for 

the vehicle that employs the thus -constructed 
steering column 1, on the occasion of adjusting and 
thus fixing a tilt position, when rotating the 
operation lever 10 in a fastening direction, a gap 

10 between the head portion 11 of the fastening bolt 9 
and the adjusting nut 9a is narrowed, and 
consequently a gap between the pair of opposed flat 
plate portions 5b, 5b of the vehicle-body- secured 
bracket 5 gets narrowed and press-fixed to the pair 

15 of side portions 7a, 7a of the swelling portion 7 of 
the steering column 1. With this contrivance, the 
tilt position of the steering column 1 is fixed. 

On the other hand, when adjusting the tilt 
position, when rotating the operation lever 10 in a 

20 releasing direction, the gap between the head portion 
11 of the fastening bolt 9 and the adjusting nut 9a 
is expanded, and consequently the gap between the 
pair of opposed flat plate portions 5b, 5b of the 
vehicle-body-secured bracket 5 returns to the 

25 previous level, and the press-fixation to the pair of 
side flat portions 7a, 7a of the swelling portion 7 
of the steering column 1 is released. Through this 
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operation, the steering column 1 gets rotatable about 
the hinge pin 15, and the tilt position of the 
steering column 1 can be adjusted. With the 
operation described above, the steering column 1 can 
5 be adjusted to a desired tilt position. The spring 
characteristic of the resilient member 3 is so 
designed that when adjusting the tilt position an 
auxiliary force acting upward is applied to the 
steering column 1 and can therefore assist (reduce) 

10 the operating force required when an operator moves 
the steering column 1 in the upward direction. 

As shown in FIG. 2A, according to the first 
embodiment, the steel pipe material as the single 
blank is molded by the hydroform process into the 

15 steering column 1 including the swelling portion 7 
and the support bracket portion 14 as the integral 
components, wherein the pair of side portions 7a, 7a 
of the swelling portion 7 are formed with the pair of 
column support holes 8, 8, and the pair of side 

20 portions 14a, 14a of the support bracket portion 14 

are formed with the pair of bracket support holes 16, 
16. The support bracket portion 14 is opened 
downward, as shown in FIG. 2C, from the front side 
end of the column to at least the lower portions of 

25 the bracket support holes 16, 16, thereby 

facilitating the rotation of the steering column. 

Moreover, on the occasion of the integral molding 
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of the swelling portion 7 with the steering column 1, 
the swelling portion 7 is molded on an area including 
peripheral edges of the pair of column support holes 
8, 8 in such a way that there remain areas serving as 
protruded portions 20, 20 (which will hereinafter be 
referred to as flanges (flares)) protruding inward 
over the pair of column support holes 8, 8 as the 
whole . 

Then, the pair of column support holes 8, 8 are 
bored while these flanges 20 , 20 (flares) remain. A 
boring work method adopted in the first embodiment 
can involve employing a boring method by press 
working other than a complicated machining method 
such as milling, etc.. These working methods are 
capable of sufficiently increasing surface rigidity 
(flexural rigidity) of the swelling portion 7. 

The hydroform process given herein represents a 
method by which a die assembly accommodates a thin 
steel pipe, an interior of the steel pipe is filled 
with pressure water or an oil, and the steel pipe is 
swollen in a desired shape and thus molded, or 
represents, as a simple method, a method of swelling 
the steel pipe by filling it with a rubber and the 
like. The hydroform process is less of thermal 
deformation because of no welding portion and has 
more advantages of reducing costs for working and 
manufacturing and a weight as well than in the case 



of manufacturing a member taking the closed sectional 
structure by welding after the press molding. 

Thus, according to the first embodiment, the 
swelling portion takes the closed sectional structure 
integral with the steering column 1, and it is 
therefore possible to make a compact design, attain 
excellent strength and rigidity, and reduce the 
manufacturing costs (a material cost, a working cost 
and assembling cost) and the weight as well. 

Further, the flanges 20, 20 (flares) are formed 
along the peripheral edges of the pair of column 
support holes 8, 8, and hence the surface rigidity 
(flexural rigidity) of the swelling portion 7 
integrally molded on the steering column 1 can be 
improved. 

Accordingly, holding power of the steering column 
1 with respect to the vehicle body can be enhanced by 
increasing the rigidity of the steering column 1 
itself. This can lead further to improvement of the 
rigidity against vibrations. 

Moreover, in the first embodiment, the flanges 
20, 20 (flares) extend inwardly of the swelling 
portion 7, and it is therefore possible to avoid a 
problem of [molding flash] that might occur along the 
peripheries of the pair of column support holes 8, 8 
on the occasion of the boring work. 

Still further, it is feasible to smoothly make 
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the tilt adjustment through the integral molding 
without any deformation caused when effecting weld- 
bonding as done by the conventional technique. 
( Second Embodiment ) 
5 Next, a steering column for a vehicle according 

to a second embodiment of the present invention will 
hereinafter be described. 

FIG. 3A is a side view showing the whole of a 
tilt /telescopic position adjusting type steering 

10 column apparatus for the vehicle according to the 

second embodiment of the present invention. FIG. 3B 
is a sectional view taken along the line A- A in FIG. 
3A, as well as being a sectional view of a steering 
column, wherein a swelling portion of the 

15 tilt /telescopic type steering column apparatus for 

the vehicle according to the second embodiment of the 
present invention takes an integral closed sectional 
structure. FIG. 3C is a sectional view taken along 
the line B-B in FIG. 3A, as well as being a sectional 

20 view of the steering column, wherein a support 

bracket portion of the tilt/ telescopic type steering 
column apparatus for the vehicle according to the 
second embodiment of the present invention takes an 
integral closed sectional structure. FIGS. 4A, 4B 

25 and 4C are views each showing a structure of only the 
steering column in FIGS. 3A, 3B and 3C. 

Referring to FIGS. 3A - 3C and FIGS. 4A - 4C, the 
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steering apparatus for the vehicle according to the 
second embodiment of the present invention includes a 
tilt/telescopic type steering column (which will 
hereinafter be simply termed a steering column) 101 
5 for the vehicle, wherein a steering shaft 102 is 

rotatably supported within the steering column 101 
through a bearing ( unillustrated ) provided along an 
inner peripheral portion of the steering column 101, 
and an unillustrated steering wheel is secured to an 

10 upper side end portion, on the rear side of the 
vehicle body, of the steering shaft 102. In the 
second embodiment, the steering column 101 is made of 
a steel pipe material as a single piece of blank by 
integral molding based on the same hydroform process 

15 as in the first embodiment in a way that integrally 
forms a swelling portion 17 at a middle portion of 
the steering column 101 and a support bracket portion 
24 at a lower end portion, on the front side of the 
vehicle body, of the steering column 101. The 

20 support bracket portion 24 is, unlike the first 

embodiment, closed in its lower part at the front 
side end of the vehicle (see FIG. 3C). 

To a central portion of the steering column 101 
in a lengthwise direction, a resilient member 103 

25 taking substantially an L-shape as viewed in FIG . 3A 
is fitted, thereby preventing the steering wheel from 
dropping down when releasing an operation lever 110. 
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A vehicle-body-secured tilt bracket 105 is fixed to 
the vehicle body side, and includes a pair of 
horizontal portions 105a, 105a extending in a 
transversal direction of the steering column 101 and 
5 a pair of opposed flat plate portions 105b, 105b 
formed integrally with the pair of horizontal 
portions 105a, 105a, extending in up-and-down 
directions, and also extending in the axial direction 
on both sides of the steering column 101. The pair 

10 of opposed flat plate portions 105b, 105b are formed 

with a pair of tilt adjusting elongate holes 106, 106. 
The resilient member 103 taking substantially the L- 
shape is held by hooking hook portions 103a, 103a of 
the resilient member 103 on hooking portion 105c, 

15 105c of the vehicle-body- secured tilt bracket 105. A 
lower portion 103b of the resilient member 103 abuts 
on a lower portion of the swelling portion 17 of the 
steering column 101. The resilient member 103 is 
provided with ring portions 103c, 103c given a spring 

20 characteristic for sustaining the steering column 101 
upward with these ring portions 103c, 103c. 

A pair of flat side portions 17a, 17a, which are 
so supported by the vehicle-body- secured tilt bracket 
105 as to come into contact with the respective 

25 opposed flat plate portions 105b, 105b of the 

vehicle-body-secured tilt bracket 105, are integrally 
formed on the swelling portion 17 formed integrally 
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with the steering column 101. These flat side 
portions 17a , 17a are formed with a pair of column 
telescopic position adjusting elongate holes 18, 18 
serving as first support holes. A fastening bolt 109 
5 having a clamp mechanism 118 is inserted through the 
pair of tilt adjusting elongate holes 106, 106 and 
the pair of column position adjusting elongate holes 
18, 18, and an operation lever 110 is rotatably 
fitted on the fastening bolt 109. The clamp 

10 mechanism 118 can be constructed as a cam mechanism 

shown in FIGS. 3A - 3C. A cam mechanism 109 includes 
a movable cam fitted on the fastening bolt 109 having 
a head portion and rotating together with the 
operation lever 110, a fixed cam 110b so fixed to the 

15 flat plate portion 105b as to be slidable but 

incapable of rotating, and a nut 110c screwed to a 
front side end of the bolt 109 outwardly of another 
flat plate portion 105b, and is a known mechanism in 
itself. The cam mechanism 109 can also serve as a 

20 stopper for the lever 110. 

The lower end portion, on the front side of the 
vehicle body, of the steering column 101 is so 
supported on the vehicle-body- secured lower bracket 
104 as to be rockable (tiltable). The vehicle-body- 

25 secured lower bracket 104 is fixed to a vehicle body 
side strengthening member (not shown), and includes a 
pair of horizontal portions 104a, 104a extending in 
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transversal direction of the steering column 101 and 
a pair of opposed flat plate portions 104b, 104b 
formed integrally with the pair of horizontal 
portions 104a, 104a, extending in the up-and-down 
5 directions, and also extending in the axial direction 
on both sides of the steering column 101. The pair 
of opposed flat plate portions 104b, 104b are formed 
with a pair of bracket support holes 104c, 104c. 

The lower end portion, on the front side of the 

10 vehicle body, of the steering column 101 is provided 
with a support bracket portion 24 formed integrally 
with the swelling portion 17 by the swelling work. 
The support bracket portion 24 is formed integrally 
with a pair of flat side portions 24a, 24a so 

15 supported as to come into contact with the respective 
opposed flat plate portions 104b, 104b of the 
vehicle-body- secured lower bracket 104. The side 
portions 24a, 24a are formed with a pair of bracket 
support elongate holes 26, 26 defined as second 

20 support holes for adjusting a column telescopic 

position. As shown in FIGS. 3A and 3C , the support 
bracket 24 is so supported on the vehicle-body- 
secured bracket 104 as to he slidable and rotatable 
in the way that the hinge pins 115 are, as shown in 

25 FIG. 3C, inserted through the bracket support 

elongate holes 26, 26 and the bracket support holes 
104c, 104c. Each of the hinge pins 115 penetrates 
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the elongate hole 26 of the side portion 24a via a 
Belleville spring 130 from an interior of the support 
bracket portion 24 with its enlarged head portion 
115a directed inward and further penetrates the 
5 support hole 104c of the flat plate portion 104b of 
the vehicle-body-secured bracket 104, and is caulked 
(or clinched) outside by a flat plate portion 10b. 
Thus, the tile/ telescopic type steering apparatus is 
constructed. 

10 In the tilt/telescopic type steering apparatus 

for the vehicle that employs the thus - cons tructed 
steering column 101, on the occasion of adjusting and 
fixing the tilt or/and telescopic position(s), the 
operation lever 110 is rotated in the fastening 

15 direction, so that gap between the fixed cam 110b and 
the nut 110c is narrowed by the cam mechanism, and 
consequently a gap between the pair of the opposed 
flat plate portions 105b and 105b of the vehicle- 
body-secured tilt bracket 105 gets narrowed, with the 

20 result that the pair of side portions 17a, 17a of the 
swelling portion 17 of the steering column 101 are 
respectively press-fixed. Through this operation, 
the tilt or/and telescopic position(s) is fixed. 

On the other hand, on the occasion of adjusting 

25 the tilt or/and the telescopic position(s), when the 
operation lever 110 is rotated in the releasing 
direction, the gap between the fixed cam 110b and the 
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nut 110c is expanded by the cam mechanism, and the 
press-fixations between the pair of opposed flat 
plate portions 105b, 105b of the vehicle-body- secured 
tilt bracket 105 and the pair of side portions 17a, 
5 17a of the swelling portion 17 are respectively 
released. With this operation, the tilt or/and 
telescopic position(s) of the steering column 101 can 
be adjusted. Through the operation described above, 
the steering column 101 can be adjusted to the 

10 desired tilt or/and telescopic position(s). A spring 
characteristic of the resilient member 103 is 
designed so that, when adjusting the tilt position, 
an auxiliary force acting upward is applied to the 
steering column 101 and can therefore assist (reduce) 

15 the operating force required when the operator moves 
the steering column 101 in the upward direction. 

Note that the manufacturing method based on the 
hydroform process, the operations and the effects are 
the same as those in the first embodiment, and their 

20 in-depth descriptions are omitted. 

Thus, in the second embodiment, the steering 
column 101 made of the steel pipe material as the 
single blank is integrally formed with the swelling 
portion 17 and the support bracket 24, and hence it 

25 is possible to enhance the holding power of the 

steering column 101 with respect to the vehicle body 
by increasing the rigidity of the steering column 101 
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itself and to reduce the manufacturing costs (the 
material cost, the working cost and the assembling 
cost) and the weight as well. To be specific, the 
conventional steering column requires fixing three 
5 pieces of components at the minimum such as a pipe, a 
distance bracket and a hinge bracket by welding, 
caulking (or clinching) and so forth, however, only 
the steel pipe material as the single blank suffices 
for the steering column 101 in the second embodiment. 

10 Note that, as in the first embodiment, on the 

occasion of the integral molding of the swelling 
portion 17 with the steering column 101, the swelling 
portion 17 is molded on an area including peripheral 
edges of the pair of column support holes 18, 18 as 

15 the first support holes in such a way that there 
remain areas serving as protruded portions 20, 20 
(which will hereinafter be referred to as flanges 
(flares)) protruding inward along the whole of the 
pair of column support holes 18, 18. 

20 Thus, in the second embodiment also, as in the 

first embodiment, it is feasible to further improve 
the surface rigidity (flexural rigidity) of the 
swelling portion 17 integrally formed on the steering 
column 101 by forming the flanges 20, 20 (flares) 

25 over the peripheral edges of the pair of column 

adjusting elongate holes 18, 18. Moreover, the tilt 
and telescopic adjustments can be smoothly made 
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through the integral molding without any deformation 
caused by the weld-bonding, etc. as by the 
conventional technique. Other operations and effects 
are the same as those in the first embodiment, and 
5 hence their explanations are omitted. 
(Third Embodiment) 

FIG. 5 is a side view showing the whole of a tilt 
type steering column apparatus for the vehicle 
according to a third embodiment of the present 

10 invention. FIG. 6A is a sectional view taken along 
the line A- A in FIG. 5, as well as being a sectional 
view of a steering column, wherein a swelling portion, 
of the tilt/telescopic type steering column apparatus 
for the vehicle according to the third embodiment of 

15 the present invention takes an integral closed 

sectional structure. FIG. 6B is a sectional view 
taken along the line B-B in FIG. 5, as well as being 
a sectional view of a support bracket portion of the 
tilt /telescopic type steering column apparatus for 

20 the vehicle according to the third embodiment of the 
present invention. FIG. 6C is a sectional view taken 
along the line C-C in FIG. 5, as well as being a 
sectional view of a steering column, wherein a 
swelling portion for fixing a harness of the tilt 

25 type steering column apparatus for the vehicle 

according to the third embodiment of the present 
invention takes an integral closed sectional 



structure . 

In the tilt type steering apparatus for the 
vehicle according to the third embodiment of the 
present invention, in FIG. 5, a cylinder holding 
member 232 for holding a key cylinder 230 is fitted 
to an outer peripheral portion of a steering column 
201 at the upper end portion, on the rear side of the 
vehicle body, of the steering column 201. 

A steering shaft 202 is rotatably supported 
within the steering column 201 via bearings 201a, 
201b provided respectively on the upper end portion, 
on the rear side of the vehicle body, of the inner 
peripheral portion of the steering column 201 and on 
the lower end portion, on the front side of the 
vehicle body, of the inner peripheral portion thereof. 
An unillustrated steering wheel is secured to the 
upper end, on the rear side of the vehicle body, of 
the steering shaft 202. 

A central portion of the steering column 201 in 
the lengthwise direction is so supported on a 
vehicle-body-secured tilt bracket 205 as to be 
rockable (tiltable). The vehicle-body- secured tilt 
bracket 205 is supported via resin capsules (not 
shown) on a vehicle body strengthening member so that 
the bracket 205 can get, upon a secondary collision, 
separated toward the front side of the vehicle from 
the vehicle body side strengthening member. The 
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vehicle-body-secured tilt bracket 205 includes a pair 
of horizontal portions 205a, 205a extending in a 
transversal direction of the steering column 201 and 
a pair of opposed flat plate portions 205b, 205b 
5 formed integrally with the pair of horizontal 
portions 205a, 205a, extending in up-and-down 
directions, and also extending in an axial direction 
on both sides of the steering column 201. The pair 
of opposed flat plate portions 205b, 205b are formed 

10 with a pair of tilt adjusting elongate holes 206, 206 
(see FIGS. 5 and 6A) . 

A swelling portion 27 is integrally formed by the 
hydroform process on a central portion of the 
steering column 201 in the lengthwise direction. The 

15 swelling portion 27 integrally formed on the steering 
column 201 is integrally formed with a pair of flat 
side portions 27a, 27a that are so supported on the 
vehicle-body-secured upper bracket 205 as to 
respectively come into contact with the opposed flat 

20 plate portions 205b, 205b of the vehicle-body-secured 
upper bracket 205. These side portions 27a, 27a are 
formed with a pair of column position adjusting round 
holes 28, 28 defined as first support holes. A 
fastening bolt 209 having a clamp mechanism 218 is 

25 inserted through the pair of tilt adjusting elongate 
holes 206, 206 and through the pair of column 
position adjusting round holes 28, 28. An operation 
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lever 210 is rotatably fitted on the fastening bolt 
209. The clamp mechanism 218 used herein, as in the 
second embodiment, includes a cam mechanism and is a 
known mechanism in itself. • 
5 A harness fixation swelling portion 40 defined as 

a third support member is formed when forming the 
swelling portion 27 in such a way that the swelling 
portion 40 is swollen downwardly of the steering 
column 201 between the swelling portion 27 of the 

10 steering column 201 and the lower end portion, on the 
front side of the vehicle body, of the steering 
column 201. The harness fixation swelling portion 40 
is flat in its lower part, where a clip holding hole 
44 is formed. A clip stopping portion 46 of a 

15 harness fixing clip 42 is inserted into this hole 44, 
and the harness fixing clip 42 is engaged with the 
steering column 201. A harness 48 that bundles wires 
leading to a wiper, a winker, a light, the key 
cylinder, etc. is inserted into the harness fixing 

20 clip 42 and fixed to the steering column 201. 

The lower end portion, on the front side of the 
vehicle body, of the steering column 201 is so 
supported on the vehicle-body- secured lower bracket 
204 as to be rockable (tiltable). The vehicle -body- 

25 secured lower bracket 204 is fixed to the vehicle 

body side and includes a pair of horizontal portions 
204a, 204a extending in a transversal direction of 
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the steering column 201 and a pair of opposed flat 
plate portions 204b, 204b formed integrally with the 
pair of horizontal portions 204a, 204a, extending in 
up-and-down directions, and also extending in an 
5 axial direction on both sides of the steering column 
201. The pair of opposed flat plate portions 204b, 
204b are formed with a pair of bracket support holes 
204c, 204c. The bracket support holes 204c, 204c 
open forward and enable the steering column to move 
10 on the front side of the vehicle upon the secondary 
collision . 

A support bracket 214 is joined by, e.g., welding, 
to the steering column 210 at the lower end portion, 
of the steering column 201. The support bracket 

15 portion 214 is formed with a pair of flat side 
portions 214a, 214a that are so supported as to 
respectively come into compact with the opposed flat 
plate portions 204b, 204b of the vehicle-boy- secured 
lower bracket 204. These side portions 214a, 214a 

20 are formed with a pair of round holes 216, 216 

defined as second support holes for adjusting the 
column position. The support bracket 214 is 
rotatably supported on the vehicle-body- secured 
bracket 204 in such a way that a hinge bolt 215 is 

25 inserted through these round holes 216, 216 and the 
bracket support holes 204c, 204c and is secured by a 
nut 215a. Further, the bracket support holes 204c, 
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204c of the vehicle - body- secured lower bracket 204 
have cut-away portions 204d, 204d formed toward the 
front side of the vehicle body, whereby when the 
secondary collision happens, the hinge bolt 215 
5 inserted into the support bracket 214 welded to the 
steering column 201 comes off the bracket support 
holes 204c, 204c of the vehicle- body- secured bracket 
204, and the steering column 201 is moved in the 
front direction of the vehicle body, thus enabling an 

10 impact caused upon the secondary collision to be 

relaxed. The tilt type steering apparatus is thus 
constructed . 

In the thus-constructed tilt-type steering 
apparatus, the harness 48 that bundles the wires 

15 leading to the wiper, the winker, the light, the key 
cylinder, etc. is fixed via the harness fixing clip 
42 to the steering column at the lower portion of the 
steering column 201, and hence it is possible to 
prevent, on the occasion of adjusting the tilt 

20 position, the wires from being disconnected and ill- 
connected without applying an unnecessary force to 
the wires even when rocking (tilting) the steering 
column 201 . 

The position in which to form the harness 

25 fixation swelling portion 40 is not limited to the 

illustrated example and may be either an upper-sided 
position or a lateral position of the steering column 
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201, depending on the specifications. The hydroform 
process based method of manufacturing the swelling 
portion 27 and the harness fixation swelling portion 
40, the operations and effects related to the 
5 swelling portion 27, and the adjustment of the tilt 
position, are the same as those in the first 
embodiment, and hence their explanations are omitted. 

As described above, in the third embodiment, the 
steering column 201 made of the steel pipe material 

10 as the single blank is integrally formed with the 

swelling portion 27 and the harness fixation swelling 
portion 40. It is therefore possible to reduce the 
manufacturing costs (the material cost, the working 
cost and the assembling cost) and the weight as well. 

15 To be specific, the conventional steering column 
requires fixing four pieces of components at the 
minimum such as a pipe, a distance bracket, a hinge 
bracket and a harness fixation bracket by welding, 
caulking (or clinching) and so forth, however, only 

20 two pieces of components such as the steel pipe 

material as the single blank and the hinge bracket 
214 suffice for forming the steering column 201 in 
the third embodiment . 

( Fourth Embodiment ) 

25 FIG. 7 shows a side view of a tilt type steering 

apparatus for a vehicle according to a fourth 
embodiment of the present invention. A main 
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difference of the fourth embodiment from the third 
embodiment is that the swelling portion 27 and the 
harness fixation swelling portion 40, which are 
formed in the different positions in the third 
5 embodiment, are formed as one swelling portion 37. 

Thus, the two swelling portions are united into one 
swelling portion 37 , thereby facilitating a design of 
the die assembly for the steering column 201 and 
enabling the costs to be reduced. Further, a degree 

10 of difficulty of the working when in the hydroform 

process is also eased. Other operations and effects 
are the same as those in the third embodiment, 
wherein the same components are marked with the same 
numerals and symbols, and their explanations are 

15 omitted. 

( Fifth Embodiment ) 

FIG. 8 shows a side view of the whole of a tilt 
type steering apparatus for a vehicle according to a 
fifth embodiment of the present invention. FIG. 9A 

20 is a sectional view taken along the line C-C in FIG. 
8, as well as being a sectional view of a steering 
column, wherein a swelling portion of the tilt type 
steering column apparatus for the vehicle according 
to the fifth embodiment of the present invention 

25 takes an integral closed sectional structure. FIGS. 
9B - 9E are sectional views of a steering column, 
wherein a swelling portion of the tilt type steering 
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column apparatus for the vehicle with a harness fixed 
by use of pieces of metal fittings taking a variety 
of configurations, takes an integral closed sectional 
structure . 

5 The following is a difference of the fifth 

embodiment from the third embodiment. As shown in 
FIGS. 8 and 9A, in the fifth embodiment, a harness 
fixation hook 42 for supporting a harness 48 is fixed 
by a fixing pin 52 to a harness fixation swelling 

10 portion 40 of the steering column 201 via a support 
metal fitting 50a taking substantially an S-shape in 
section. The support metal fitting 50a is formed 
with a hole 47 with which the harness fixation hook 
42 engages. This contrivance can lessen bending 

15 (deflection) of the harness 48 from an axis line of 

the steering column 201, and hence the disconnection, 
etc. can be prevented without applying an unnecessary 
force to the wiring material within the harness 48. 
FIG. 9B shows a case where a support metal 

20 fitting 50b assumes substantially an L-shape in 

section. This is an example in which the support 
metal fitting 50b is fixed by a fixing pin 52 to the 
steering column 201, and in FIG. 9B a harness 
fixation clip 42 is disposed on the right side of the 

25 steering column 201. 

FIG. 9C shows an example where a clip stopping 
portion 46 is formed on the right side of the 
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steering column 201, a support metal fitting 50c 
taking substantially an L-shape in section is fixed 
by a fixing pin 52 to the right side portion of the 
steering column 201, and the harness fixation clip 42 
5 is disposed under the steering column 201 by use of 
the support metal fitting 50c. 

FIG. 9D shows an example where the clip stopping 
portions 46, 46 are formed on both of the right and 
left sides of the steering column 201, a support 

10 metal fitting 50d taking substantially a U-shape in 

section is fixed by the fixing pins 52, 52 to both of 
the right and left sides of the steering column 201, 
and the harness fixation clip 42 is disposed under 
the steering column 201 by use of the support metal 

15 fitting 50d. 

FIG. 9E shows an example where a pair of harness 
fixation swelling portions 40, 40 are formed on upper 
and lower portions of the steering column 201, a 
support metal fitting 50e taking substantially a U- 

20 shape in section is fixed by the fixing pins 52, 52 
to both of the upper and lower sides of the steering 
column 201, and the harness fixation clip 42 is a 
disposed on the right side of the steering column 201 
by use of the support metal fitting 50e. Thus, a 

25 degree of freedom of a circumferential layout of the 
harness 48 extending around the steering column 201 
can be increased by variously changing the 
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configuration of the support metal fitting. 

Note that the fixing position and the fixing 
method of the harness 48 can be modified in a variety 
of forms without being limited to the examples given 
5 above . 

( Sixth Embodiment ) 

FIG. 10A shows a side view of a tilt adjusting 
type steering column apparatus for a vehicle 
according to a sixth embodiment of the present 

10 invention. FIG. 10B is a sectional view taken along 
the line A -A in FIG. 10A, as well as being a 
sectional view of a steering column, wherein a 
swelling portion of the tilt type steering column 
apparatus for the vehicle according to the sixth 

15 embodiment of the present invention takes an integral 
closed sectional structure. FIG. 10C is a sectional 
view taken along the line B-B in FIG. 10A, as well as 
being a sectional view of a support bracket portion 
of the tilt type steering column apparatus for the 

20 vehicle according to the sixth embodiment of the 
present invention. FIG. 10D is a sectional views 
taken along the line C-C in FIG. 10A, as well as 
being a sectional view of a steering column, wherein 
a harness fixation swelling portion of the tilt 

25 adjusting type steering column apparatus for the 
vehicle according to the sixth embodiment of the 
present invention takes an integral closed sectional 
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structure . 

A difference of the sixth embodiment from the 
first embodiment and the third embodiment is that the 
steering column 1 made of a steel pipe material as a 
5 single blank, is integrally formed based on the 

hydroform process with the swelling portion 7 in the 
middle part in the lengthwise direction, the support 
bracket 14 at the lower end portion, on the front 
side of the vehicle body, of the steering column 1, 

10 and the harness fixation swelling portion 40 between 
the swelling portion 7 and the support bracket 14. 

Note that the hydrof orm-process based 
manufacturing method of the swelling portion 7, the 
support bracket 14 and the harness fixation swelling 

15 portion 40, the operations, the effects and the tilt 
position adjustment are the same as those in the 
first embodiment and the third embodiment, wherein 
the same numerals and symbols are given, and their 
explanations are omitted. 

20 As described above, according to the sixth 

embodiment, the steering column 1 made of the steel 
pipe material as the single blank is integrally 
formed with the swelling portion 7, the support 
bracket portion 14 and the harness fixation swelling 

25 portion 40, thereby making it possible to make a 

compact design, exhibit excellency of strength and 
rigidity and reduce the manufacturing costs (the 
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material cost, the working cost, the assembling cost) 
and the weight as well. To be specific, the 
conventional steering column requires fixing four 
pieces of components at the minimum such as a pipe, a 
5 distance bracket, a hinge bracket and a harness 

fixation bracket by welding, caulking (or clinching) 
and so forth, however, only the steel pipe material 
as the single blank suffices for the steering column 
1 in the sixth embodiment . 

10 Note that all the embodiments according to the 

present invention have exemplified the case of 
manufacturing the steering column by the hydroform 
process, however, the steering column can be 
manufactured by use of, without being limited to the 

15 hydroform process, a rubber bulge molding method, an 
explosive forming method, a press molding method and 
so on . 

Note that the present invention can be modified 
in a variety of forms without being limited to the 

20 embodiments discussed above. For instance, the 

swelling portion may be swollen toward the upper side 
of the steering column, and the fastening bolt may be 
inserted through upwardly of the steering shaft. 
As discussed above, according to the present 

25 invention, it is feasible to provide the steering 
apparatus for the vehicle that is capable of 
increasing the rigidity of the steering column itself 
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and decreasing the number of component 



